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(54) VECTOR PROCESSOR 
(57)Abstract: 

PURPOSE: To improve the performance of a vector 
processor which successively calculate a series of data 
stored in a main storage device after supplying them to 
an arithmetic pipeline by performing the arithmetic 
processing without deteriorating the overall computing 
efficiency for the arithmetic pipeline of small throughput 
and by separating the converging period of a vector 
macroinstruction from the outrun prevention control in 
regard of the sum total, the retrieval, etc. 
CONSTITUTION: If a pipeline that has small throughput 
compared with other pipelines is detected, a bank 
management part prescribes the access timing to a 
vector register of the pipeline. Under such conditions, 
the pipeline of small throughput uses the timing (SR) set 
for a memory access pipeline as the access timing 
(DR1/DR2/DW3) set to the vector register. In addition, a 
changing part is added on a transmission line of an 
outrun prevention signal. Thus the outrun prevention 
signal is variable by a notification signal which notifies a 
converging period of the relevant instruction. 
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/1-f7 P 7-1' >5 - 0, 5-1, 5 -m*^i7 • 
1/^X^1-0. 1-1, 1 -nlCTi'-tXTS^ 

S&, i 3JiA>^xay h^lBtSb^^E'J • T^-fe^. • 
A-f y^-T >2^aftlt" 14«igi()fi 

[0 0 4 1] ;s*>^ i &s^7-r«. &A*>^*.{4B 0~ 

X-/H7 , 7'f>2t)l/< tt»JM-f ^^-T > 5 - 0 . 
5-1, 5-m) /\*>^m{55:^|HlBt{C7^-t 
7.1"^ ^ fc©fcV» J: 3 fc, S 6 fctt«t»:ftS#«HMI** 
UftV»aSW»©«tV»7^-fe^* f «I«iKft:a7i'-feX*J»* 
H^T-5fc*t*. /W^Pyh'^J^^a (1{@ 

T7tasu ^■©*^>^m^ffi^* : &> ; ?<^5-i'> 

[0 0 4 2] £45, i©i*, A->i7B 1 SrT^-feXf 

zf-i s.y?\t. a*>2?b o iOfc lit-f ^;u>infc^ 

"1" ©B#. i7)lfflT'rt>2B OitT^-tXLT 
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T, n>$7sUy h • %V>2 7 al:i^)* , ?>M 
T^£« 

[0 0 4 3] §f!l/yX^l 1-1, 11-2, 11 

x, gsj-r^P$^(c4oVixfijo^x^n^)/\*>^7,D^ 

h#*§ (Bl) *E*-r«ffJA«3try hOlBI**^ 

gl^^hJt/- 1/yX^l-O, 1-1. 1-n 
^7^-tXbT^*»lM, ^ft** (7i7"t:Xg 
#) K*J0i3XSnjfcA>£Xny h#*l*:K1ftLT^ 

[0 0 4 4] /WXDy htt^IalKl 2H flFSl^ 
X^ll-1, 11-2, 1 1 - 3<Dttitlt, rt>t?7s 
ay h • %y>?7 a©ffl*tl:«t^T, flEffl*©^ 
£XDy h#ft8ffi©^>^XDy hS^<h^0> 
jBlflDfci/H^-f >£«£#LT£SP*W<D»^fc 

tts±5*A>^^Dy h##*«osx*a«iattT 20 

[0 0 4 5] *^«»«B6 39«, A>*«a«7 

ic®K)(i-^^-^A> • 7^-tr* • /Vf:/ 

5-f > 2 ifi±KVtB 2 0 ^7 ^irx ITMffif-^ £^ 
^ b)l • UvX^ i - o-nx— ^Ki^-r^ct^t-^*^ 
f;^ 0 cat** A*>^xny h*J3E8&l 2W\ 
■ 7^-fex • /Hy7^>2^git^l:* 
^x, a«E5 i ^*;t' (7^-fex^*) ctta-T^au 
ywii-i,' ii-2, n-3i:, ^o«*{bft 

[0 0 4 6] H6tt±5fiO»fPSr»«fcRW-r*fc»© 

-1'7 P ^<>2^l(im^tCJ:'pXSltl$n^)i:, Xl/^ 
>h • x-^a t , a,, a n (±E*W2 0fc* 

n. 7£-trx • ?-fAt A o«i:, ^'J • 7i7-fex • 

[ 0 0 4 7] ftyW >8«lCtt. WW^fc 40 

■rt>97.Uyb (HI, H'7, B19#S) *<»J0ST 

• X0>$ 7 a<8tH*S:#BSU WiM<D^^ ^ >if\Zt& 
-p&BtjftT, Ay 7 7 * l^X^— BSIBtt^T^fcX 
U^>H-x—^a 0 , a,, — , a. h;l/ • U 

vX^l-0, -^lll^^iSf^o Sl^^x— ^£ft2t 

fIl/^^li-litttll-2, ll-3©rt* 
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[0 0 4 8] fc*3, A7 77*UvX^H 5tfStSSB2 
ay ht'J;0^^ hjb . u^x^ l - o, -tcs^&tr 

ettux*^^^ hju • u^x^i - o OTt^it 

5-0, 5-1, -, 5 -mte, TsTV-fVL (fiPfW 
^-f>ft) **H5£T*?K £!B«SR 2 0 

snt'fiftsnx^s^ • i/>>x^ 1 - o 

■r**TOWMtt— CGMfr&tt, H4fc:*$V> 
TRMbfciO. »»/W^>5-0, 5-1, 
5 -m*«, ^ h;i/ • \s¥7s$ 1 - 0 tC7i7-trX-r 
5 >^H«ttBJe<!:fcoTV>*. 
[0 0 4 9] C(Dtz&. n«i >fi**H3£^S«fC 
&V>T* S-^**;!/ (7^-trXg*) P^tf^^-feX • ^ 

<, SKjfS^SJffli^ 1 4lCtD^X, -^ffl^CO/N^^XD 

[0 0 5 0] ST. *SHHI«ITtt> ±SB<Dck'3fc— #tt 

/Vf:/^ >5- 0, 5-1, S-mCO^t-. 4&<D 
RIIL/M^-f >K:tfc^T«»^^-7 r !y 
/M^7<>i:LX #JSl/W/7<>15 ( 6 flHCD»J 
)|«5a-5fetl/Tft*/W^» *#-r*» 

[0 0 5 1] 0*0, A>^*a»7f4, ftSBlJf/My 

7^>5a~5f)d^^hJl-l/yX?l-0 > 1- 

1, l-n^7^-feX«M5>^ (DRl, D 

R 2, DW3) Sr. ^^U • 7^irX • A-f ^^-f >2 

CO -5^ OX h7 • /K7 P ^<>2 h;U • 

$ 1-0, 1-1, 1 -na*S±ffi*ffi2 0^-X h 

7ftf^rStt*mL^^f5>y (SR) <Drt>2Xny 

hiC»bT*JDST'T^S. 

[0 0 5 2] &*5, 0 7 Kl*3^T, H 1 9 tC 

£K>W&lstzh<D£mffiiX*&2>tf. DRl, D R 2 \tt 'J 

»A-f y^-f > 1 5 \z&rtz>mm*^7 >\*<D*-f*> 

y^^L, DW3»4fPJirA-f >1 5K*W«»ii 

^7>H^i'5>^^L,tV^o djl/m^?^ 
>1 5*<»lfPUT^SIB»4, *-<5>ifSS§##JT«fll 
-r€>o 9«/W^>15fc7h7'/Wy5 

<&. $e>tC, E, Ftt*Jf/M^ , 5'f >5-0, 5- 
1, 5-m£7)-5^coSPffA-r7 P ^-<>t)b<^g 
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[0053] *ns6«iTH, gi7 ic^Tct'Stc, 2mm 

B0-B7 TfflJPW T^-f > 1 5 CO^fiJSSg 5 a - 5 
f HI 6*-f * +K ^*i;:SJ#T2k Xh7- 
/M^>2B^ MI/- UvX^l-0, 1- 

1 -n*>S£E1ftffl2 'O'VX H7ftfrt*tt* 

[0 0 5 4] #j7Ltf* »»/Vf >1 5\H<Dtm& 10 

5aTll A^lJMiB 0G>S*!J©X hTWtttif^ ^> 

10«a^h7«lUM5>ySR (^5>^-lM 
i7;i/T 5) <hT, ^ h;u . u^x* l - o, 1-1, 
1 -nj&^O-r-^^ttW (DR1, DR2) £f7 
^IT, 1 6^^>^-iM^M£tf>A*>^Jti 
#B102JS«B©Xh7ttffl*-1'5>£ r SR W^f S 

$1-0, 1-1, 1-n^vcoSii (DW3) Sff 
fto&«* A*>£#ffiB 2©2JSJBB©X h7tt 20 

a^-r^>ysR (#-ra>^ • im ^t6) a* 

>#l|MSfcB 3 CD 2 j^fflgOX h7J*{ii**f 5 >ifS R 

c^-r ^ >y * it-r ^;i^t 7) tt, • w^x 

^1-0, 1-1, 1 -n**SG>^— ^©tttti (D 
Rl, DR2) 4ff&</^ £JTF* H«Offl31*l*0jg 

"To - 

[0 0 5 5] Sfc, M*/W^5^>15rt©*»8 5 

• IM^T 0) tT, ^ HU • 1-0, 1 

-1, 1 -n*>S©-r— *©tttfi (DR1, DR 
2) fcfrfcV^ l 6*>f3>y • 1M^«<0^>£# 
{4B4C52^»3@OX KTStm^^f^ >^SR (*>f S 
>// . -y-^fJl/T 0) fflgte*©^ h;i/ • 1/yX 
^1-0, 1-1, l-n^«a - (DW3) 

c, 5d, 5e, 5 f^^T^l^l^ ^-f ^ >^CO 

[0 0 5 6] ZLCDckSfc* *^(D^li»J^^h 40 

C0A-<^^< >tC^^Tt), ♦frfcyUU-T/ry bO'PUte 

wfy^y. mx-mm/wfy-i >1 5*, ^'J 

[0 0 5 7] Sfc, ^€>J • 7^-feX • Wfy 

-<>2<D4 J Tt>, £E1(^2 0*>Sttlti*f7ft5D-F 50 



#H?7- 2 0 0 5 4 2 

14 

• /H^7^f >2 AttSt»<Z>7-X£&£>&»* 
^5>K£tettt"£fc»©X b 7 * A-f "fy-^ > 2 B CO 

[0 0 5 8] ft*. ±ao*«S«ITtt, 7s)V—Zfy b(D 

ft<, AJU-zfy h(D'PU^/W7y-( >***£X7 ■ 
;i,-b (2fttt) SS/H^7^f >*T*5»^£fcRI 

[0 0 5 9] (b) »2*JB«CDtt?IBI8tt**W©* 

^^hJl/-l/yX^ (VR). 2 2 - 1, 2 2 -2, 

2 2 - n ttfn^ J hi^ l/yxi' 2 1 ±Of 
— #&X13*U> Ktt5*t)b< teSt*^**^ 

[0 0 6 0] 2 3- 1, 2 3 - 2, — , 2 3 -m 

h)l • l/^X^ 2 1 £±fE1&g&2 4 iCDBBk:*^ 

5-f >T, S-^^U • 7^irX • /H^7-1'>2 3 - 
1, 2 3-2, 2 3-mH D— H • ^y-i > 
2 3 A&^tf X h 7 • A-T :/5*f > 2 3 B <h LT« 

tt, ±BBttt«B2 4^6^^ US?^^2 l^x-^ 

^rteiM (D-H) -T^fc^cOfe^TfeO, Xh7-/H 
y^-f >2 3 Btt, hJl/ • l/f/X^ 2 1 
fcx-^*±fB*«B2 4^C3I Uh7) -T^^56(Dt> 

[0 0 6 1 ] ft*, iSTSLfcS/^U • 7^-iiX • 
A-T ~Jy^ > 2 3 - 1 , 23-2, 2 3 -milt 
D — F • A< y^-f >2 3Ad:Xh7 - A^^^-f >2 

tX«/H7 P 7<>23-l ( 2 3-2, 2 3-m 

(D^-rn^^p-H • yt-f7 p ^-r>2 3 At>b<»4x h 

7 • /H^7-1'>2 3 BV-JjOfrliT&ffil&t^Th 

[0 0 6 2] 2 5ttiii8H6lh«PfflT, ^CDiijglxK 
lh$(jffllg|$2 $\*. /^EU •7^7tX-/H7 p 7^>2 3 
-1, 23-2, •-, 2 3-ml:i5t«P-H*/Hy 
y-i >2 3 A*^^i7 hJl/ • l/yX^2 1 'v-x— 

+ □-F*/H^7^>2 3A^ 
^ h Jlx . 2 1 tcS€iA^/f-7 ^ -^^A^^^ 
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- 1, 2 2 - 2, — , 2 2 - nCDt^-ftia^Hfri" •&* 
2 2 - 1, 2 2 -2, -, 2 2 - n©*fT&— RS + Bif 

ffllAti. ^©-^CW^gJfcLT^&^te 
"1" fcSf&±*«0. fflgS«fT*JIB£»SK:tt "0" IC 

[0 0 6 3] 2 7ttft«*/W^5'f>2 2-l, 2 2 
-2, -, 22-nWt l J-7m , /H^7'f 10 
>23-l, 23-2. -, 2 3 -ml:»t5^©58 

fflttffi 2 5 in 'J > * Critic U fc d t * 'J > * * « t 

[oo64] ^ut, *2**M»mi, ^gics-rj;? 

ttifiittUB&il:*JWfll^JE!E»2 6 A4sJ:tfiK*»BI«a» 20 
»2 6B«*. 48W/Vf:/5-r>2 2-l. 22-2, 
— , 2 2-n#l:^ii?>ntl'^. COOiiSLB&ltfM 

;HMH::o^Ttt. RS^* WHfrfr©iRJMaS£*fT 
*©mJPM 7 P 5-T>2 2- 1. 2 2 -2, -, 2 2- 
n ICttfS iiiS l,Vi£®m&ftts.t>l3.^*. O C, iliffi b 

[0 0 6 5] Sfc. JR3|t»inBa»ffl2 6Btt, 

-f zf=y^y2 2 - 1, 2 2-2, -, 2 2-n*«ft5 
iRsR^©!!^!' 5 !- (start final sequence ;{aj*J£4X3|C 

(terminal final sequence ; M%.\-£<RJ&W3%:T&f 

5^>22-l, 22-2, 2 2 -n^fi&Ufc'K 

*ii«n&±«i»«^*je»2 6 A^m*-rsti©T, 

[0 0 6 6] 0 9('fe(/^T, 2 6aliORy-h. 2 6 
bttANDy-K 2 6ctt7U7^70'>y, 26e 
tt-YWt-* (NOT^-h) T*>0, ORy-h2 6 
ate, M^fl^i - 7 , J->^'7a->^2 6 
thJ]£<Dtfa1Mm*t2>* l <DX'&Q. AND f— h 2 6 b 
te. ORy-h2 6 a^'SOWSffHHai. *7flte© 
-OA*-* 2 6 efcJ:*Ete«*i©.Ifc3fll*£**>© 

[0 0 6 7] 7>J 7 7 , 7Q77"2 6 c te, AND 
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"1" C:3£t±tt'<5 ! fc>©T'. ORy— h 2 6 a tzBS^if 
^ATlSnSt, 7 l J77 , 7D77"2 6c©f-^ffi 

a»ia-fe±a*oT "i" t-tyhsn*-*. and^ 

-h2 6bl;H7i^A*^n5t, 7U->y7D-> 
7° 2 6 cW^-^ttJTJte "1" "0" izU-tr-y 
naJ^KftofU*. t)*0, 7 I J-^7D7 7'2 6 

C ©x-^m73 («jRj«nna»*a) a-*»m7* 

7-f>22-l, 22-2, -, 2 2 -n#JK3f€&L3£ 

[0 0 6 8] tUT. iittbB6jh«W«#*3E«2 6 A 

S^tANDy- h 2 6 cite, iiSbl»lh$<JP8C2 5 \Z 

y°2 6 c©x-^m73 (jR3K»ii«a»i*») ®-r>A*- 

* (NOTy-H) 26flCJ;^SISI§i:©iia : J: 
<fc£&©T-, 7 'J 7 7'7U77'2 6 c ©^— ^tB7J*< 

4§«, ANDy-h2 6dT3l*(»t "0" KSfclESft 

£-75, 7U-y7"7P->7"2 6 c(Df t —9miJifl "0" 

©f$te, a«LRjt*i«m*tt*©ssaia3*i*<fc"3 

[0 0 6 9] ±m<Dz:t<ffit&znT^z>'<5> h 

)l$m&W.<DS]ftlZ-D^T. 01 0~|g| 1 8 £#i"6U£t 

0 C^i*Hr©fM£©I8W 
ST, ^^#^©ffi)f^lcHLTl^BJ-rSo jfcjSU 
©< >7"U ;* >t— >a >©^-atcJ; D . ^dtcKTIi 
f££te^g&5iW£t-<5 ^i7h;i/-b- 
2 1 ±©x-^©&?n£#&£>&ftSfMM^, 
h;U • W7^9 2 1±<D^— 5'©S7Cflt i bL< tell 

' [0 0 7 0] »fa«I|C*^T»4. ^fn^:**^)^ 

^•cit «^c. jt*Sfba*?-r«::iic!te***. ^©* 

A * Iftff * *ff f * »! M* t| R3WW W t ft * . 

[0071] cns©'RaE«Bfinfcis»**Oiatt» 

86, ^7 h)l • kxX^ 2 1 ©U >^ tC«t-5ji^LE&± 
© C-flgWftii«tRSli:$'J^©l5iBJ) 
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m.t&<gm? zibets /<§m& 2 7 a***«Bfir-r* 

©||fr£5£7bX^fcUfft^i:©F>m;::*^7>F • b^ 

7.^©u yvfth^frZofr^z-v f b. 'J 
tsaarts. 

[0 0 7 2] £©U U ^©PEftbfc^ 

h;i/- U-->*X^ 2 1 £5*— ^SS^&tJ&fTifo*©*?! 

n*. • u >*a«*ft#tt-r*£Stt. it© 

bS?X* • U>*#ilH8Stt;fc£*fc'J>**#fc*Wft 

iB»an*. C©ii«bl*Jl:«IW«2 5tt. £X©«Sl 
/Hy5-f>22-l, 2 2- 2, -, 2 2-ntXh 
7 • ;H^>2 3 BiWLTlI^fliSt 

sj^icasn-rs. u>*©s£ <*) 

^^7-T2x!:. &jttbB&jh1M«Pffi2 5tt, £T©«*A 
^^502 2 - 1, 2 2- 2, -, 2 2 -ntXhT 

• /w^-r >2 3 BtcftbTfflassifl-raJ^tc 

[0 0 7 3] UlSCtt. T^-f > 2 2 - 1 , 

2 2-2.—, 2 2 - nO^ hJU • bv 5 ^^ 2 1 

2 2- 1. 2 2 - 2, 2 2 - n Tfc# b^<fc 5 C b 
X, flfl.SyUl'— h©gC«fc*»W&J&6SbB&.ltfMffll 
S^tbXI^S. d©£:«6. X^-^yhOtfttS 

2 3 Bcnajtsn*. mn/u > 2 2 - 1 , 22 

-2, -, 2 2 -nlBOi&BbB&Jbfc-P^Ttt. £T© 
i^f/t-i , y7'1 , >2 2-l, 2 2 - 2, 2 2-ntC 

SftX^S. 

[0 0 7 4] 7^*5. -f >^U/>X— >3>OS5-&«C«t 
0, ^IRCtt. {£7JU-:/-;/ 7 P 7-T>fe^ 

tot, 3I?tte, cioiSxji'-y-y h©/ , w:/5'r>tt. ffc 
[0075] — «**tfhtf. *ff-r**^*iaa-r* 
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[0076] ® cu- KjasjiaraoittW) 
u-Kffla«sra«. tft^seif /tats 2 7^e©^^T 

Sffl(Cjna-r^T r -^S:iK»^-1'-/5'1'>2 2- 1, 2 
2-2, -, 2 2 -n*<^ h;U • 2 1 

wst-3fcWpjS*ns6ib, -t-ofc^-caafca&ar*?* 

-^SriK#/W^ P 7-<>2 2 - 1 , 2 2 - 2, 2 2 

- nifi-^i? h )V • 1/->*X^ 2 1 fr<b 1 8:W&itz&f&$:7c 

[0 0 7 7] © [a«b6frifc1W.*Pft*SCM»2 6 A (A 
10 NDV- h 2 6 d) ftjgi«bB&Jt«»W2 5ffllr. JRiS 
MIMafflffi2 6 B Zifr^m /IraSB 2 7«K-t*^.fc 

^CTlt ^R«/*a*2 7j&*&i6«b8&±1WfPffl 

2 5tC*fbX, >2 2- 1. 2 2- 

2, -, 2 2-n©&a^»DD£$P.3K:Aofc£££ifcS 
^t^iiiDSnx^So -s>£0, EI9»cJ;f3mF)Z!ib^: 

iRjtcaina^ias 2 6 b t bT®«teai#**ffi/*affl 

20 2 7 (C-?-f«t^.?>tlTVi.5„ 

[0 0 7 8] iattb»ihiW»«2Sfctt, 
/H^5'f>2 2 - 1, 2 2- 2, — , 2 2-nl:Mt 

z>mw<D-m*vft (jfittbKFih«9»fli^) £a*o-r-&*i 

miI/H^>2 2-l, 2 2-2. -, 2 2 

bW±*j»«#jajKSS2 6 AaWRW-en, «jr/vf:/5 

-f>2 2-l, 22-2, 22-nffl5^, JKj££8 

[0 0 7 9] AflcttCtt, t^fSfi/WSSB 2 7TH 
^If3- H bTJ|X^ra* , b^#^-Cft* ZLt&te 

m-r*t. ^(D^^m-t^^M^ ^^-f >2 2 - 

1. 2 2 -2, -. 2 2 - n OffI« (El*i±-T) fCJR 
©-[^(fEfr^aSaT S^ffittck^lflgSrffiffibT. U- 

h jaa j« m * IE* icffig-r s . 

40 [0 0 8 0] U— Hffl-a«!M0^7ttt)»C. JR^MW 

#wji&$n-&t)ttT*s^e., d©P#tcig®bi»±$w 

gB2 5fC*fbT, «JK»!Ma»I»2 6BKl±t)', ^©jK 
I/H^7-f>2 2-l, 2 2- 2. -, 2 2 -n*iJ|X 

tC«^-©8l©^-f y7l">2 2- 1, 2 2-2, -, 2 
^©t^tt "0" <h£t-2>t>©X-&-5. 

[0081] ^bx. iii8bi»±«»«#m*fflo«^- 

50 «LtlC, «UfiOJ:5l-jiiBbBSjtlWfPm**H«2 6 A 
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Sft-rANDy- h 2 6 dfiBWutt. *fJ^f^>« 
SA e <y7<>22-l, 2 2 - 2, 2 2 - n*5 
flDiR*«BIBa»ffl* (7U^7P7^26c^f-^ 

cb*SANDy-H2 6 dtaiauT»*'r*»#/w 

^5<>22-l, 22-2, 22-nlC®*n$n 

Mn^W^.7<>2 2-l, 2 2- 
2, 2 2-n*^6©JRS»!lfflaaHt^A t "1" 
Sfctt, Jfi«U6&lhfHffl«#tt, AND{r-h2 6di: 

22-1, 22-2, 2 2 - n (Cilftl^n^o 
[0 0 8 2] Jintct'D* @iO(:^tJ:5i:> 

±#JW«#SSWSClfc»cJ:0, HI 1 "5 

© CiiiBLB&±*(»«^SE3E»2 6A*±tKJR*»lMa 

£ CITtt, ft*JPS-r > 2 2 - 1 , 22-2, 

2 2-n«KiiiabB&±fW»{i#5CMffl2 6 A*5.t 

^iR*«!raa»ffi2 6 b ftsff/vr:/^ > 

g#<^>-5r>U- <HJ#l«*. »7«#) iCgO^T, 
iR*»iMa»aS2 6 Bfc«k9 S»*^R*»BW(diS21 1 

stttuu 4xflcfflnn*tt. iii8bB&jt«»«#*H«e2 

6A»CfctK iiiBbB&±«0»«2 5*5ft»*Wy7 
*f>2 2-l, 22-2, 2 2 -n£*rr£iSfiSL 
B&ltWWI^** "1" *>5 "0" cfc "5 fcL, 

[0 0 8 3] ft*, M > 2 2 - 1 , 22 

-2, 2 2- nt:H fft^, ^HbS, 

[0 0 8 4] JR*»3naAlffi2 6Bflt 'J-FflMBH 
P*gc7)^7£iK^ 

^2952 6 A (ANDy-h2 6d) (C<t0, iiiffib 

B&iMWffl^s^^ssaas*** 1 . s*T5R*^ 

"0" icgJSf*. 
[0 0 8 5] Z.tl\ZXK), ±JzE©ct5tCiiffiLteihfeJW 
{f-*t^HSB2 6 A45J;^iR*aina»I»2 6B^Sg 
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fci6iBLI»±WW«^€SW*^t^-tO- Hi lie* 

[0 0 8 6] © HRfi^-f ><Z>— */£#l*5<fctf-?- 

d dT, Sff/^y?^ >^J^LT, Ell3^^T 
ct 5 \Z 4 S<DXf-y* jDffgi 
22a~22d£, H 1 2 KSTJ: 5 £ 4®WT*ttf0 
»»/Wy7^f>2 2ASSt. &*3* Bll3(C*3ti 
10 T, 2 8a^lXf-y'l/^; 2 8b^2X 
f-y • 2 8c^37r-y • 

2 8d[ii4Xf"y'yyX^, 2 8 e fcME2iJB*»l 
VV7s9. 2 9\$-tU£7?, 3 0fiS*SW-»*a* 3 
1 ttffi^toUr^a* 3 2 ttlD»/«»*a> 3 3 ttiE» 
£&; ^iJQffg§2 2 a-2 2 d^X5"- 

[0 0 8 7] ^JPiS 2 2 a - 2 2 d 1 7r-y tt 

fTf^o S4Xr-: ^ttiEfflflSfflaST**. *Pl?g§2 2 
ate^i? • • Xl/;*> h#-^<£ 

4tC<fc£5H***0<Z>Xlx;*>h£fflSU ft]^£§2 2b 
}tlM> h#^<0 4fc,kS*J&**l C7)XU^> h£M 
iU 'jp|j[»2 2 cttXU>C>h#^04tC«tS»y**« 
2<0XU*>h*fllSU SD#g§2 2 dtiXl//> h# 

-^^ 4 1 j; <5*j*a* 3M^>h £&3-r & <t 3 \zm 

30 [0 0 8 8] Sfc, §fl3ffg§2 2 a -2 2 d*r— ^fcL* 
t^^fc^iC i)Pg:§§2 2 b—2 2 d*^ftJ»Sg2 2 a 

-^ttilXT-yCS^nt, jD^§§2 2a-2 2d 
ttjRfPjD»»tbT»fp-r*. Sfc. 4^CDiPg:g§2 2 
a-2 2 dteMWcBbfTt^o **U - F«LSJ»fW*tt 
&iJP^§§2 2 a- 2 2 d +fC 4 00«B»*P*±fiE"rs. 
[0 0 8 9] SPSS 2 2 atcte, £ (E 1(i ) , S (E 
40 t6i H) , 2 (E,s,„) , 2 (E, ,,♦,,) <D4mm<D 

»ftSBtO*i:»S#Ktt, »Ofc#«EUAS^, Z.Z. 

[0 0 9 0] ftl03H»2 2a-2 2d+T, 40 

£. ^[c, cn6©4p<^ffl»fe*SSL/-&toii:T«*l 

»&e**flM(ra. ^^t^>, »pffgg2 2 a*wi:t 

50 A^fcRr^t', ^(OSS^fo^t^^x— "^^Vi^dMco 
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HTt±. VLSlCfe^-r^roT. £ (E, (i ) ©35#fP 
AilUf-^ • UvT.^2 8 aSC-fey h£*l&£T'S 

7?2 8aT2:©^. SBfrfPE (E„,) £*-JU h* 

-rs. 

[0 0 9 1] -eOFaTI'. il7f-yOt^-^l'> ! 

8 alwgB^fqZ (E ) fc-fcyh-r*. 

fDE <E,„) <hBB#?PE (E lllH ) §Sl^f-y 

2 X5 i -> J {^iil^-&J)D^«a31*BB^-r a tth 
\Z, gB#*PE (E,„„) ^'lXr-^- U5?X*2 10 
8aCt»>t-U 2r©HK )l> Ft"*. $$#fP2 
(E,.m) **-;WK«ft. fci— -PCJBIXt— S? 

• U->?X*2 8 alcSBtffilE (Emm) £-fes/ F"f 

^-LT, WSHtlZ (E„,,.) <hgB#?PE (E 

.«„„) tzbrntz* 

[0 0 9 2] 12 (E,„) + E (E 

) } ^lXr-v • US>X*2 8 aC-fcv h 

U 3rOM. Jfc-A-Ff*. *OMK«»Si { £ (E 
) +2 (E ) } **>5— *©»1^7-r 3? 

• u->*t.^ 2 8 a fc-ty hbrip»«]ia**ff u-riniF 20 

82 2 aO+Wtt*****. JR3KJ«IBt*^*, -© 
(f»MfnS*»*«lfP»4. «-ia*§§2 2 a~2 2 dTMff 

[0 0 9 3] *W*Wfc8**#ft*fc»©*JM4. 
8 2 2 aT*fT-T*. iP»C82 2 aTli JBlXr-y 

• Uj;x^2 8afcJlPj|C«2 2 a© + |BJfn**— JH 1 
U iDS8 2 2 bW + ^fP^t)^— 7^7— -J ' 
l/^2 8al:t7hSn4©^. *l/T, SD» 
82 2 a ti)D»82 2 b tO + Mftif'S LSriQ^LT* 
MfnA*#«>*. HC+HWlAK, lUf-y-^ 30 
7.^2 8 a±T*-Jl'FSn. J)D#8 2 2c ©'t'lfflfO** 
fc3-*OilXf-y • Uv^X^ 2 8 aCtv F2n 
5©£f$t?. -tLT, 4T B 1fPAi:jD#82 2 cW^KfP 

tt, SSlT^-v • UvX^2 8 aW-JH^Sn, JQ 
»8 2 2 d©«f'MlP*< ! b , 5— #©fl 1 Xf- v ' L-vT. 

iJD^82 2 d©cfr^?P<i:£in»LT. SifeM^t^Sfe 

[0 0 9 4] © [ttftfflS*«ti:#«*/W ^7-f>fc* 40 

^C, S«^H^>2 2-1, 2 2- 2, 2 

*-r^^©fe©T («itfHi 7#flg) . mawM* 

[0 0 9 5] :oi5aiHt». SftJO* 
©iR3WlflM+, ttin**»-Ctt, ii«HfrjfclMW»2 5 50 
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^b§If/^^5^>2 2-l, 2 2-2, ••, 2 2 

(i6«LBfrihffl*Jfl^> iI«L8&.itili!lWflr#*S» 
2 6 AIC<fc»D§ttm-t&^J:5l;:LT^-5>, 

[0 0 9 6] {*10JRJ|L»*fiEffl-r*«-&fctt, fc»->- 
^Hfc^kJTi. £ttlo«IH§«#£ 

[0 0 9 7] JRj|C*l!Ma*]« 26BH U - 
^>-tJ-^6S^^T, iiiSbK&JJi$>JPm^Sa5 2 6 

2- 1, 2 2-2, -, 2 2 -n©#SDiSS8fC*f-r^ 
jR#»!IH©«PtttiaiBUB&±fli9»fll*ft "0" fc^ST 

•So 

[0 0 9 8] **«»8W»tC^ViTtt, ttJD**»« 

2-1, 2 2-2, 2 2- nlt 

o, m i 6 test <£?tc ^m^n^>z.tu.<mn^n 

[0 10 0] ® [{tUPtSffSf****/^^ >©— 

t» Eii 7ic*-r«t'5te. 4a©x^-^e»fiEs/w 

^jScO'bco) 34a-34dt, 4^^r-y/i^JS 
7^ >iCco^iDiKff§g (Ell 3ic^bfcJPS§§ 
t|ilfll*fiEO*>©) 3 5a~3 5dtSifi*^b*fctt 
£tmW&3 6 a~3 6 d & 4 ^ fe-pJ: 5 affift^*/^^ 
75*1 > 2 2 B^Tjrfo 
[0 10 1] &*5, 
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TSdifcT**. ftJiibfcfc© tragic. 

SSI (2n*8g) 3 4a~3 4d*W3 5a~3 5d» 

7— ^m^^mm^Mn-r^o sb3;*t— 

[0 10 2] «£ffi*8§3 6 ate^ h)l • \s-?7.9 2 

©X^;*>l-£«>l3Sb. *g-&S?»S§3 6 bttlV»h 
#^©8K:J:**i*3*»2t3©Xl/^>h*fflaL. tt 
3 6 c«XU'^>h##CD8t«tSft|jfe5& t 4 t 
5©XU*>h£4Ea3b. 1t-&?g#Sg3 6 dttll/^> 

[0 10 3] &#ttliD#§§3 5 a~3 5 d©^ 

§§3 5 c , {tJDttlff^ 3 5 d*>&ttU0lnJH&3 5 a fc» 

KJaS^ISI-te, S*iH*Ss3 4 a~3 4 dfr 
#igSgB3 4Tte. g$rr3 2-p©XU*>h©?n£j£ 
*T. tti0ifcg83 5 a~3 5 d56>5&SttiP3*i¥» 3 

ttt. #lll«J|C»rtfc4"DO»«-Sl*«*J«SftTt»*. 
UE-&RIHS3 6 a £©4^©gB#*nte. 
E (E»i+E»m) . S (E»i,i + E Bi «) , 

2 (E»hii+ Ejjun) . 2 (Ekhh+ Eaii»2i) 

tUZ>. Z\ZT% E, teXU;*>h#^ i • X 

l^>h©fITa&£. 

[0 10 4] iRSldiBffllCASt. #iO^SB3 5teS# 
3 4 ©T-^A , XA^©f-?^S(MW4l' 1 <t 
4-p©^fn^^4 j ra^*$rttff 
U «t*lC4^CD4 3 P^fim^e.^iS*^W-»1" ; 5>. * 
£?KgS§3 6 a*fifyKtoT«t»FRI«S****«*)H*ia 
18KJ:0KWr«. 

[oio5] auMcjBffftftffi-rsfcftfc. $#*n 

S (Em + Ejim ) At«lX7— : Ui>X?2 8 
a±fc**3nra£l/fcfTtt'5. ^©gB#fDtefg 1 Xt" 
-v ■ UvX* 2 8 a±T'2 r W*— JPKSft*. *© 
Hfc*#fD2- (Ewb + Em,,,) «r"b"5— 3©jB1 
Xt— v • UvT.^ 2 8 al:ty ht5. -tbT, 

[0 10 6] BBfrfDS (E„,,„+E„i.,,) £ 

iUf-/ ■ ^"^7.^2 8 aJC-t-y hb2 r ©ffl*- 
;PKT5. -toratcffi^faz (E Si(!( +E R ,, B ) £ 
fe5-JC^Uf-y • Uv'X^ 2 8 aCt»; h"f 
4. -E"bT. t)^-t?©»»lPB«rtH|fr4. «fl*A 
SilXr-J' • 2 8 a I' 2 tOW*— JUH 

b. •t©MICffi#fQB*'b3— #©J&1*5-— S> • ^ 
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X* 2 8 a K-fey h b. -tLT*WIS«*th»-r6. 

[0 10 7] «H|tJfflM ;i©»t>|ll]8*«r#«>* 
mmt. &tttniMH&3 5 a~3 5 dTMfTbTfT/«ttJ 
n-&o g»W^je***»S-fc«>©S5fftt. ^JniS3¥« 
3 5 aTJIft-r-5. W1D*JH8 3 5 aTlt fUf- 
5? • l/-/7^2 8 aC^lP«»«3 5 a©*M«&£* 
-Jl/Fb. ttM£*S§3 5 b©'fW*S*^ i t)5— #©?& 
1 V s • l/y^j' 2 8 afC-t-y H£*l£©£^. 

bT. ttSnif?#£&3 5 at#ttliSffSI3 5 b©+^$S 

io *£5u*miicuT+m*s*A****- ^©4>n«s* 

Ate. f 1 Xr-y • 2 8 a ±T*-Jb H S 

n, #fla«g:g§3 5 c ©tfra^s^fe^— #e>ss i xt- 

— -s • Ui?7.i? 2 8 a tty h£n-2>©£#^. 
[0108] bT. ^IHSiJ&A tttlHlifclMS 35c© 

f M&* i ann* sntt nia* b s . c © 

^PfliS^Bte. *lXfr-i?- U5?^^2 8 aT*-;U 
h'^n. #iDi»S:§§3 5 dW+Mte****)? — *©^1 
Xt— v • Vi>7.5> 2 8 afc-fey hSn5ffl$#0. 

br. (t»ra«s»Bfc#»«»«3 sdw+fBiBStftaD 

20 »bT. ««EflS)!6:*!i*S*)«-r*. 

[0 10 9] ^©Jt-5JC. *^BJ©^2*ilfiSJ©^i7 h 
;^agMic«ktite*. ii^bE&±$iJffli^2 5^^.Ji*Sb 

-1, 2 2-2, 2 2-n, 2 2 A, 2 2BW 
^S©->-dr>X*»f^T. «3K»3IHl*#a«J«StbT 
«,»*Mtt. iiiBbB&Jhftl»«-^*effl2 6 AlCJcDSiig 
bB&ihWPW2 5^5.©ji^bl»±ftiJffll{t#^SM$ 

n, wj&mm'pcomw-^'??^ >2 2\ztt-?z>&mv 
g£±$ir<ffla^±$n-5©T\ ig^b^±ftiw«^Hgi5 

30 2 6 A*i±tf iKJWtaiHii»» 2 6Bt^5 ffis6Ti!>»© 
«*©JtlP»CJ:*«WT, «3tCM3M»C*W*US?X^ • 
•J >^lCct-5ii®bffiiJP©^'-A''\^ K^lsIMT^'i: 

[0 110] 

[»«©«!*] H±ffaLfti5C. *«W©^^h^ 

aaiigg (rt^Jii, 2) tcknte, 7*-^kd'> 

tt^&MW77'{ 1 ^A>WD7 hb*»« 

fflb^t^^EU • T^-feT. • A-f ^5-f> (XhT-A 

[0111] ^fc. *%bj©^^ h;i/M?i^g (fflr*3« 

3-5) !3J:nte. jiSbE&ji:$i]PSI5 2 5 *>&iiittl/tt 

ih$wm^#m^$nfc^ic, insE/wy^-f >^jr« 

±'Sn*©T. ffl,ga«©*««tBk#«:*5!"C**a* 
50 [BS©ffl«AK2^] 
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[02] m2(D$£W<DmW7'Uy2m-X:&Z> 0 

[0 3] *^0imi{ajt LX<Ds<i7 hJl/ffilSI 

[04] m immm<Dmft&mw'rz>tz#><D?'{ 

[08] *^BJO)m2^0y^:UT^^^ 
[EI 9] m2^5fi^JH^^^5i^bK±*JW<f^M^ 
[010] ^2^SS^Jcogjf^^IttHJ^^)^:<s6^giTS) 
[Ell 1] % 2 *««©iff SRflt 5ft608T» 

[013] ^2HfflW£DSD»ggO«J5£^l^^-r> r Du/^ 
0T&£o 

[014] ^2*lfi«!l<D»»/W :/5"f ><B»fe0!l*iJl 
[01 5] *2**«0»ff*«WrSfc«&OHT* 
[016] » 2 *KWt Sfc»OHt?» 

[017] *2**«©#l)D»J|[«#**l!C^-f ^5-^ 
[018] ^2^JE0iJCD^Jn«»«g#€'«#/Wy^'l' 

[019] — KMfcA # >£*Dy KB^-f 5>^I8:^J 

[##<Dl&BJ] 

1-0, 1-1, "\ 1-n Lt? Ml/ • V s J7s9 

2 • • /H^5< > 40 

2 a n- h • ~f?< y 

2 B XH7 • > 

3A, 3B-0, 3B-1, ■**, 3 B-m 

4A, 4B-0, 4C-0, 4B-1, 4C-1, 

4 B-m, 4C-mttUiUv^^ * 
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5-0, 5-1, 5-m mS-Wf^O 

6 *^#J»ffl 

7 A>^«3« 

7 a A>^D7h'*^>^ 

11-1, 11-2, 11-3 fll/^i' 

1 2 A*>i7XD^ hfiJ^lelSS 

1 3 ISll/yX^ 

l 4 jgnm^fHWiflB' 

1 5 a»/w^5-f > 

1 5 a- 1 5 f #J»S 

2 0 £lStt» 

2 1 ^9 • I/vXi' 

22, 22-1, 22-2, 2 2-n ilS/H^ 
5-r > 

2 2 A, 2 2B j&ftiRJpVf:/^ > 
2 2 a- 2 2 d SP»«§ 

23-1, 23-2, 2 3 -m ^^rU • 7^irX 

2 3, 2 3A D— F • /W:/5-<> 

2 3B Xh7* /H^7^f> 

2 4 £E1fc« 

2 5 iii«bB6±*J»» 

2 6 ^MSB 

2 6a iijBUB&jhwmifflr^aEsa 

2 6 B JKJfcaBBflSSOBI* 

26a OR^-h 

2 6b ANDy-h 

2 6c 7U7^7D77 P 

2 6 d AND h 

2 6e, 26 f -f >y^— 9 (NOT^r-h) 

2 7 ft^58i/fl» 

2 8a $Ur-y • 

2 8b $2Xf-y * l/y^^ 

28c $3Xf-v^^? 

2 8d S47f-y , ^i' 

2 8e fiSlffl+tt^^^^. 
29 -feU-i?^ 

3 o »»stmc^a 

3 1 flf^to**S 

3 2 tm/WL^m 

3 3 JE«ft*a 

3 4 s*«»as 

3 4a-34d 
3 5 ttJDWMW 

3 5 a- 3 5 d ^iPS^gg 
36a-36d tt^iUffg* 
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